Interleukin-4 and interleukin-13: bidirectional effects on human osteoclast formation.
Osteoclasts are cells that resorb bone; they derive from macrophage colony-stimulating factor (M-CSF)-dependent hematopoietic precursors in the presence of soluble activator of NFkappaB ligand (sRANKL). Because transforming growth factor (TGF)-beta, a macrophage deactivator, enhances osteoclast formation we hypothesized that interleukin (IL)-4 and IL-13, also macrophage deactivators, should exert a similar effect. However, IL-4 and IL-13 have been reported as suppressors of murine osteoclast formation. In contrast to the effect of these molecules on murine osteoclast formation, IL-4 and IL-13 were found to be powerful inducers of osteoclast formation and bone resorption when added to human peripheral blood mononuclear cell (PBMC) cultures for 4 days. This stimulatory effect was only observed in cultures containing nonadherent PBMCs. In contrast, both molecules significantly suppressed osteoclast formation in lymphocyte-depleted cultures. These data demonstrate that the cytokine milieu and/or state of cell activation determines how cells of the osteoclast precursor respond to IL-4 and IL-13.